Synovial sarcoma is a high-grade sarcoma commonly affecting young adults. The sites of involvement include soft tissue near joints, lung, pleura, mediastinum, larynx, kidney, and buttocks. Histologic types include monophasic, biphasic, and undifferentiated. We report a unique case of synovial sarcoma with low-grade histologic features mimicking pleomorphic hyalinizing angiectatic tumor (PHAT) with indolent behavior for a period of 10 years. The tumor showed angiectatic blood vessels with fibrinous cuffing, hypocellular and hypercellular spindle cell areas with rare mitoses, and focal atypia in a myxoid background. TLE1 was positive with SYT gene translocation detected on fluorescent in situ hybridization. Cases of myxoinflammatory fibroblastic sarcoma and myxofibrosarcoma have been reported as exhibiting histologic features of PHAT. However, to the best of our knowledge, cases of synovial sarcoma mimicking PHAT have not been reported. Keywords synovial sarcoma, pleomorphic hyalinizing angiectatic tumor (PHAT), myxoinflammatory fibroblastic sarcoma (MIFS)
Introduction
Synovial sarcoma is a high-grade sarcoma, commonly affecting young adults. The most common site is soft tissue near joints. Other sites of involvement include lung, pleura, mediastinum, larynx, kidney, and buttocks. Histologic types include monophasic, biphasic, and undifferentiated. 1 Pleomorphic hyalinizing angiectatic tumor (PHAT) is a distinctive soft-tissue tumor of adulthood. It was first described in 1996 by Smith et al. 2 Most commonly, it presents as a slow growing asymptomatic mass, frequently in the lower extremities. Females are affected more than males. Other rare sites include arm, chest wall, axilla, abdomen, buccal mucosa, retroperitoneum, groin, popliteal fossa, perineum, buttocks, and breast. 1, [3] [4] [5] [6] It is a locally aggressive tumor of unknown lineage and low malignant potential. Recurrences are common but distant metastases have not been reported. 1 Cases of myxoinflammatory fibroblastic sarcoma (MIFS) and myxofibrosarcoma (MFS) have been reported as exhibiting histologic features of PHAT and even an evolution of PHAT into these more aggressive neoplasms. 7, 8 Also, PHAT has been reported to have an identical molecular gene rearrangement as that in MIFS suggesting that tumors diagnosed as PHAT might actually represent examples of MIFS with aberrant angiectatic hyalinized vessels. 9 However, to the best of our knowledge, cases of synovial sarcoma mimicking PHAT have not been reported.
Case Report
A 53-year-old man presented with a history of a mass in the soft tissue adjacent to the left medial knee of 10 years' duration. The patient noticed an increase in size of the mass over the past 2 to 3 years. There was no history of trauma. Magnetic resonance imaging (MRI) revealed a 6.8 × 5.0 × 3.0 cm mass at the posterior medial aspect of the knee that appeared to be intimately associated with the semitendinosus tendon, which was located at the anterolateral aspect of the lesion. The lesion was heterogeneous but predominantly bright on T2-weighted imaging with a clustered conglomerate of low signal debris inferiorly ( Figure 1 ). These findings suggested a complex bursitis, but a tumor such as a nerve sheath tumor or sarcoma could not be entirely excluded. In addition, there was another subcutaneous soft tissue mass at the left proximal thigh. Two weeks later the patient underwent excision of the two masses. The patient had no other significant medical or surgical history except for hypertension. Grossly, the knee mass was ovoid, well circumscribed, thinly encapsulated, uniformly soft, pink-tan, measuring 9.0 × 7.0 × 3.0 cm. Histologically, it consisted of spindle cells of variable cellularity. The hypercellular foci alternate with more loosely arranged hypocellular areas. The most distinctive feature was the presence of aggregates of endothelial lined ectatic vascular channels surrounded by prominent fibrinoid deposition and hyalinized stroma. There was evidence of red cell extravasation and hemosiderin deposition. The majority of the spindle cells showed only mild atypia but a few scattered pleomorphic cells were also seen. Mitoses were inconspicuous. Scattered inflammatory cells, predominantly mast cells, were present throughout the lesion ( Figure 2 ). Immunohistochemical stains showed that the spindle cells were positive for CD34 (focal), BCL-2 (diffuse strong), and CD99 (diffuse weak). These cells were negative for S100, EMA, AE1.AE3, and desmin ( Figure 3 ). AE1.AE3 highlighted the presence of numerous individually scattered mast cells throughout the tumor, a consequence of strong peroxidase activity in the mast cells. The proliferative index was low (Ki67 <5%). An initial diagnosis of pleomorphic hyalinizing angiectatic tumor of soft parts (PHAT) was rendered based on these histological features. These PHAT-like features were diffusely present in five of ten tissue sections, thus comprising 50% of the tumor. The remaining tissue sections lacking PHAT-like features were composed of spindle cells in a myxoid background. However, due to lack of significant cellular pleomorphism, a hallmark feature of PHAT, and an immunohistochemical profile more consistent with synovial sarcoma (focal CD34, diffuse strong BCL2, and diffuse CD99) than with PHAT (strong CD34, negative BCL2, and CD99), an additional immunohistochemical stain for TLE1 was performed and was uniformly strongly positive ( Figure 3 ). Fluorescence in-situ hybridization (FISH) was positive for rearrangement involving SS18 (SYT) gene (89.0% of cells). A diagnosis of a low grade synovial sarcoma was finally established. These two tests were repeated at another laboratory and the results and diagnosis were confirmed. The patient underwent additional surgery for wider surgical margin and no residual tumor was identified. The left thigh mass was diagnosed as an angiolipoma.
Discussion
PHAT is a locally aggressive non-metastasizing tumor with predilection for the lower extremities. It was first described as a low-grade sarcoma in a series of 14 cases by Smith et al. 2 Synovial sarcomas are aggressive sarcomas commonly affecting the extremities in young adults. Histologically, they may be monophasic, biphasic, or undifferentiated.
Our case had alternating hypercellular and hypocellular foci, prominent ectatic vascular channels, fibrinoid deposition, and hyalinized stroma. Mitoses were inconspicuous with focal pleomorphism of the spindle cells and diffusely scattered mast cells. The variable cellularity, absence of significant pleomorphism, paucity of mitoses including abnormal forms and low proliferative index mitigated against a diagnosis of a high-grade sarcoma. The features were certainly unlike those of the usual types of synovial sarcoma. These histological features combined with the clinical presentation of a long-standing tumor favored a low grade soft tissue neoplasm. The histologic features were most reminiscent of a PHAT, the initial diagnosis rendered. However, the lack of significant pleomorphism, the absence of strong uniform CD34 positivity and positive staining for BCL2 and CD99 prompted additional workup. The subsequent findings of TLE1 positivity and t(x;18) translocation established the diagnosis of synovial sarcoma.
Synovial sarcomas are considered to be high-grade sarcomas. However, there are few reports of low grade variants of synovial sarcoma. 10 Kimura et al 11 described an intra-articular synovial sarcoma with bland spindle cells without much cellular atypia or mitotic activity (Ki67 <1%) in a fibrous and myxomatous stroma. The tumor was suspected to be of low-grade fibrous type. FISH was positive for SYT gene translocation. The patient developed a local recurrence with no reported metastasis over a period of 5 years of follow-up. Similarly, Cagle et al 12 concluded that not all synovial sarcomas behave in a high-grade fashion and that favorable subtypes may exist with therapy. They found that low-risk patients had biphasic tumors with >50% glandularity and <15 mitotic figures per 10 high-power field. High-risk patients had biphasic tumors with <50% glandularity or monophasic tumors, and with mitotic counts >15 per 10 high-power field. All these cases showed the usual histological features of synovial sarcomas and the existence of a low-grade variant of synovial sarcoma was based on the clinical behavior and the histologic criteria described above. A longer follow-up, however, was recommended to determine the long-term significance of these observations.
The presence of hyalinizing ectatic vessels may be seen in various other spindle cell lesions such as neurilemmoma, pleomorphic sarcoma (previously malignant fibrous histiocytoma), hemosiderotic fibrolipomatous tumor (HFLT), MFS and MIFS. 2, 5, 7, [13] [14] [15] The presence of PHAT-like features in these entities may result from overt or occult trauma to the lesion. It may also represent a degenerative phenomenon such as is occasionally seen in ancient schwannomas. MFS is a soft-tissue sarcoma located chiefly in the subcutaneous soft tissue, and is composed of multiple gelatinous nodules containing a variably cellular population of pleomorphic spindle cells with high mitotic activity in a myxoid matrix. Features of sarcomatous component resembling MFS are more commonly seen in recurrent PHAT.
14 In 2016, Michal et al 7 described 9 cases initially diagnosed as PHAT. Some of these cases showed features of MIFS such as Reed-Sternberg like cells, lipoblast like cells, myxoinflammatory background, and emperipolesis. They concluded that some of the tumors diagnosed as PHAT might represent examples of MIFS with additional features of hyalinized ectatic vessels. PHAT, especially in its early stages also shares overlapping clinicopathologic features with HFLT. Carter et al 9 by pursuing a FISH break-apart strategy analyzed a series of such cases for TGFBR3 and MGEA5 gene rearrangements. These rearrangements are known to be positive in some cases of HFLT and MIFS. They found that 6 out of 10 cases of early PHAT contained one or both of these gene rearrangements. In 1 of those 6 cases, they demonstrated a high-grade sarcomatous progression associated with features of classical PHAT and HFLT. These genetic studies also led them to conclude that PHAT and MIFS may represent morphologic variants of a single genetic entity.
Another unusual finding reported in PHAT is the presence of ganglion like cells which were positive for CD34 and CD68 and negative for CD30, thus raising the suspicion for MIFS. However, negative t(1;10) translocation ruled out the diagnosis of MIFS. 16 To the best of our knowledge, cases of synovial sarcoma mimicking PHAT have not been reported. PHAT is a low grade locally recurrent tumor as compared with highgrade synovial sarcoma with potential for metastasis and poor overall survival. However, this case documents the existence of a low-grade variant of synovial sarcoma mimicking PHAT with indolent behavior for a long period of 10 years. Based on presence of PHAT-like histologic features in other spindle cell neoplasms, we recommend that a diagnosis of PHAT should only be made after extensive tumor sampling together with appropriate immunohistochemistry and cytogenetic studies.
